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(54) Procedure and fodder for the production of hen's eggs having an advantageous fatty acid 
co reposition 

(57) The inversion relates to a hen's egg containing &tes to a procedure arid a foddes for the production or 
<i-.:r-c'-sr,'-c acid t majii Tha invention also re- hen's eggs. 
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Hen's eggs used as foodstuff center! pianly of cholesterol, which causes an Increase in ihe concentration of cho- 

- , diseases, - oresencs of omega -3 c , , - . v acids r foodstuffs is desirable and iecommendaole. 

These- lady acids Include et- hricsor;ic acid (Cl3:3«3) which is present in linseed os! (50-60 %; and turnip rapeoli id 0-13 

•towsvs proportion of these a <- , v ^ - ^ y h 

From enter;! applications DE 4314633, WO 95/2:533 and J? 632377^5 d Is known hen fodders containing urv 

5 t ms disclosed unsaii. rstsd fatty ac as sx-ti spec 

s n t;gg that contains polyunsatu-a- x: ■ a y £-cd *»ch 'o t 
•r\ - - - * stood. A further object of the invention is to present a procedure arc} 

afocoe *o m 

As to e c= u es characteristic o* the invent c - - ciain s 

s'.\"u'"il ?p is acia which belongs to the soca 
necessary for the human body, However, long-chain polyunsaturated fatty ac 

why an antioxidant Is added to the ego According to the invention the amount ol a-lsnoienic acid contained in the tat 
sedately 5 t v. ~> ; 0 

The antioxidant may be any mown antioxidant that can be aodso via fodder, e.o vrtamln 3. elhoxyquin, butyl 
"> - ~ od o \ ~SHG, copy gattate o some other kno/ - 

-sta-ce 2 - 6 g,ec.q o- higher 
An elevated amount of a-iino!enlc acid and/or antioxidant In the egg -nay be obtained by feeding hens with fodder 
v co m - tmd/o> anSoxida" 

The fodder to be used contains 0.5 - 15 wt-%, more appropriately 1 - 10 wt-%, preferably 2 • 8 vrt-% a-iinoienic 
c aco n adaito- <- 
conventional amounts of Known fodder components, such as carbohydrates „ 

es. The sc - > \ such as barley, oats, wheat, rye. rye wheat, maize, rice or 

e protein source •»» cmec to 
h< - - e -v- -odder components. 

food to tee fcodo s preferably linseed c - d groats - seed product th 

ncn a<*tab 

xuced " tne Nord ; cou' mes ~as a c = c cont< ,f 

The amount ot antioxidant contained i the fodder - the Invention Is 0.05 - "I wf ■%, more appropriately 0 " - 0.6 
wt-% prels iU- s , • -0.3 Wt-% 

s on is described by tins aid of embodiment examples. 

EXAMPLE 1 

This hen feed test was carried out to establish the effect of turnip rape oil, linseed oft and a combination of linseed 
x a! v if e concentrations of omega-3 fatty acids in the yolk of hen's 
egps 2 c^OiJsU c arone= bO<oOjs. 
The fee- groups were as follows: 

Group 1 No tat added In fodder 
-> a c .a , c^- " 5" t. ^ ~, e 
r c , \ v s c m -sec: oil 

I e base focider into which the fa soy, 48.7 % bariey N 5 

7 % calcium. 1 ,5 % dlcalclum phosphate, 0.4 % table salt, 0.2 % vitamin mixture and G 2 % micro-nutrient mixture 
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Moreover methionine and pigments were added into foe mixture. According tc the analysis. the amount of crude pr ore in 
contained in the basic tedder (group 1} was 16.4 %, and in the other groups 18 0° 5 r ->am\ its 2 cr ae 
were 3.0 % and 7,7 %. respsctiveiy 

Each fsoding group comp s th 3-4 hens in each A 

cid. They were fed freely with the fodder for three weeks before the sample eggs were collected. The eggs were stored 

- ~ at a temperature of10-t 2 *C. Samples were taken from the o ? -\ nr. ;s sao - 
test. A foddsf analysis was performed or. the mixtures, and a fatty acid analysis was carried out on the basic fodder 
and She oas try gas chromatography. Tt-e tatty acid analysis was performed on 4 sampies ; 4 eggs/qroup. The peroxide 

content from two 3-egg samples/group, in addition, three estimations o? quality based on sensor/ perception and a 

The fatty acid compositions of the oils used in the sest are presented In Tabis 1 . 



1. Fatty acid composition, of the oils used 





Patty acid 


Turnip 
rape oil 


Linseed 
oil 


Pish 
oil 




CX4 


;Q (myristinic acid) 


0 


0 


9.2 




CI 4 


:1 


0 


0 


0.6 


ss 


CIS 


sO (palmitinic acid) 


3.1 


4.4 


14,4 




CIS 


:1 (palmitoleic acid) 


0.2 


0 


7.1 




CI 8 


:0 (stearic acid) 


1.2 


1.7 


1.7 


so 


CIS 


:I (oleinic acid) 


57.7 


14 .2 


11.3 




C18 


:2 w6 (linolenic acid) 


23.7 


14,3 


2.0 




CIS 


:3 w3 


0 




4.2 




C20 


:0 


0.4 


0.1 


0 


35 


C20 


:I (eicosanoic acid) 


0.8 


0.2 


11.7 




C20 


:2 W6 


0,1 


0 


0.2 


40 














C20: 


3 w6 


0 


0.1 


0,4 


45 


C20; 


4 w6 (arachidenic acid) 


0 


0 


0.3 




C2Q- 


5 w3 (EPA) 1J 


0.2 


0.1 


7.2 




C22; 




0.1 


0 


17.3 


SO 


C22: 


6 w3 (DKA) 2! 


0.2 


0 


0.6 




C24: 


3 (Xignoceric acid) 


0.2 


0 


10.1 



A small amount of fatty acid C20 :0 
A small amount of fatty acid C24:l 



n os seen from Table 1 , the turnip >" 



jntsined about 12 % and the linseed oil about 65 a: 
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20 sniratioris tha 3 of t>~e a r va.uet. - 

(0.01-0,2 %} and oniy the turnip rape oil contained DHA (0.2 %). As corn^ ^-j - c * s 

cot ' ■ ■ ;: - : "•- sy ;■; smafi amount of iinoisnic acid {1 .6 %;. The fish oil contained considerably more EPA and DHA abotrf 
? % EPA and about 10 % DHA. The total amount of cmega-3 faity acids in the turnip rape oil was 12.5 %, in the linseed 
s o 65.0 % - in the ;:sn oii 1 S.9 %. 

ThsW ~ . , ;ed :n the test are c * ^ , cos v !o-oi 

^ < t. or"- o ssc '<■ ■• ^ ~ „ ~ ^ 

js c i - co -sponsrsts 

The he: $ were g 52 g of basic fodder and 132-134 g of other fodders a day The rat consumption was 4.6 o 
and 10-10.5 c espectivei-j . a amount of basic fodder consumed was ; < s low energy center 

labia C s ww s * atty d come Nt i 
\s can be seen from Table 3. adding the o - nour c 

certain fatty acids in ths yoik fat. Turnip rape oii reduced the propo - id b» wc percentage 

tb\. roinsesu oil oy 3 -i pec o~ ~ w 

* s - „ i - ^ < ^ ~ 

3Cic _ ' v o 45 o o = 5 "to ".the an 
< " - l y turnip rape c ooj. 1 . 

i s eed ci fooder the 

'coders. Theatre, 

" • ~ OQCY 3 C 

o V r *"e fodder o 1 : ->s fc i . - - acd 



Table 2, Fatty acid composition (% of the fat) I} of the 

fodder mixtures 

12 3 4 

Basic T. rape Linseed Lins . oil 3% 

Fatty acid fodder oil 5 % oii 5 % Fish oii 2% 



40 



CI 4 


:0 




0.4 


0.1 


0.1 


2 


,5 


CI 4 


:1 




0.3 


0.1 


0.1 


0, 


,3 


C16 


:0 




28. 7 


22,7 


13.5 


16, 


.0 








0.2 


0.2 


0.1 


1. 


.8 


CIS 


:0 




2 . 4 


1.7 


2.0 


2. 


.0 


C18 


:1 




22.4 


47.1 


13.9 


13. 


,2 


C18 


: 2 


Wb 


28.8 


25. S 


13.7 


16. 


,7 




:3 


w3 


1.8 


8.2 


41.3 


25. 


,5 


C18 : 


:4 


w3 


0 


0 


0 


1. 


.1 
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?5 



C20 


0 




0,2 


0.3 


0.1 


0,1 


C20 


1 




0,8 


C.8 


0,4 


3.3 


C20 


2 


w6 


0,2 


0.1 


0.1 


0,1 


C20 


3 


wg 


0.3 


C.2 


0.2 


0.2 


C2 0 


4 


wS 


0.6 


0.2 


0.2 


0.3 


02 Q 


5 


w3 


1.1 


0.5 


G.5 


2.3 










0 . s 


0 . 9 


5 . 2 


C22 


6 


w3 


1.9 


o.s 


0.7 


3.2 


C24 


0 




0.6 


0.3 


0.2 


0.4 



The concentrations in mixtures 2-4 were calculated 
on the basis of the concentrations and mixing ratio of 
& the basic fodder and the oils. 

The oiis added in > fodder increased - proportion of - - c acid in the ycik fa; by 1.3-1 8 parentage ani;;; or 
? " ~* ^ >. - ^ > ? cf casic -Dcbc. ?o 8 i>\ ta Accrue 

• :; and s ia this direction 



Table 3, Fatty acid composition {% of the 
fat} of the yolk, cholesterol content and peroxide va- 
lue of the egg. 



Fatty acid 13 


1 




2 




3 


4 


C14;0 


Q 


3 


0 


4 


0.3 


0.5 


C14:l 


0 


1 


0 




0 


0.1 


CIS : 0 (palmit , acid) 


27 


9 


25 


9 aS} 


24, 5 b 


27. 


SO 




65 


0 


87 


0,66 


0.35 


C16:l 


3 


0 


2 


7 


2,7 


3.0 


SD 


0 


22 


0 


28 


0 , 10 


0.13 


C1S:0 (stearic Acid) 


9 


2 b 


8 


3 a 


9.7* 


9,4 b 


SD 


0 


26 


0 


19 


0.24 


0.49 


C18 : 1 (oleinic acid) 


43 


? b 


45 


Q b 


37,9 s 


37,1 s 



55 
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SD 






1.55 


0.69 


0 . 92 


1 


1? 




CIS 


2 


wS (linoiic acid) 


12.1* 


13, 4* 


13.S fe 


13 


4 & 


s 


SD 






0.54 


0.55 


0.41 


0 


57 




CIS 


3 


w3 (linoienic acid 0.4* 


1.2 b 


7,5* 


5 






SD 






0.10 


0 . 05 


0.48 


0 


33 


so 


CIS 


4 


w3 


0 


0 


0.1 


0 






C20 


0 




0 


0 


0,1 


0 


1 




C20 


1 




0.2 


0.8 


0.4 


3 


3 




C20 


2 


w6 


0.1 


0.1 


0.1 




1 




C20 


3 


w6 


0.1 


0.2 


0.2 


0 


2 




C20 


4 


w6 


1.9 


0.2 


0.2 


0 


3 




C20 


5 


w3 (SPA) 


0 


0 


0.3 


0 


4 


so 


C22 


6 


w3 (DHA) 


1.0 


1.3* 


1.6* 


2 


2 C 




SD 






0.13 


0.13 


0,24 


0 


18 




C24 


0 




G.l 


0.1 


0.3 


0 


3 


25 


Cholesterol %age in yolk 1.32 


1.37 


1.18 


1 


10 




Peroxide value m.ekv/g 


0 


0 




0 





(both determinations) 



X 'SD » standard deviation 

if the figures on the same horizontal line do 
not have a common letter,, the difference between them 
is significant . 



- - - -ii!y : N :gh^s; in -.rose groups whose feed contained linseed 

v ' * 3 -ape oil group. The (inferences between the groups were 

" %s >■ " - - =- ^ ^ c i ggs o? - no basic (odder and 

turnip raps on groups, whereas the EPA content - r„ y - \ 
< - ~ a.- -A c a } i =>v rt C" ^evos^ t ^ - -> v 

t. e eciof 

t /.& ;dy 3igf3!j cant "he total amounts of omsga-3 polyunsaturated fatty acids in the yoik fat 

v - as . 



5 ;t c ider group 


1.4% 


Turnip rape oii group 




Linseed oii group 




Linseed-fish- oii group 


7.7 % 



As can be seen f;orn fable 3. -he cholesterol concentration in the yoik 'a? c; the eggs o! the basis fodder and turn Is 
: : y o o - v -. v same order, 1 .32 % and 1.37%, Linseed oif reduced the choiesferoi conce i t 
., Dvaocjtr%( 10%) 

in the estimation based on sensory perception, no substantia: clfterenees between the groups were observed in 
y< \ S"^€ cf ' s roroe's, o' j-stc tc st group dstecfed a fishy taste in the eggs 
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The fc; auctions - - fodders had an sffscl: on <= froth formation ^ of the egos. Turnip raps oil protiirceo 1 

ur '■o' 1 " bat ^ - - ^-^ o 

XAMPLS 2 

in this test 3 i of hen feed is prepared. The raw materials used to produce the fodder are presented in Table 4. 



Taulukko 4 

Raw material wt-% 



Barley 45 

Oats 15 

Linseed 15 

Coarsely powdered soy 7 . 2 

Heat -bone meal 2,8 

Fish meal 1,5 

Maize gluten 2 . 9 

Feeding lime 3 . 0 

Table salt 0 . 1 

Lime for chicken 5,4 

Sodium carbonate 0.25 

L-lycine Q.OS 

Methionine 0.1.1 

Phytase 0.01 

Vitamins for hens 0,25 
Trace elements for hens 0.25 

Pancol Yellow 0.2 

Vitamin K 0.1 

Avizyme q.qs 



Total 100.0 



The analysis results regarding this 'odder are presented In Table 5. 
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5 


Component 


wt-% 




Dry matter 


90 


10 


Fat 

Fodder protein 


7.9 
7,5 




Fodder fibre 


4.9 




Ash 


12. 6 




Calcium 


37 




Phosph . 


5,8 




Ma 


1.5 


SO 


CI 


1.7 




Lys 


0.8 




Met 


0.4 










Met+Kys 


0.7 




C !S:2w6 


1 . 5 



Ifce ssd it is possible to use a corresponding amount egards-.g the « 

ofsomev " o „ v. x-ntent, s.g. turnip raps seed 

L can seen ^ " that the o - egg o; the invention has a notsbie advantage n respect of iis 

> % 'an& J 3fity of linolenie acid and 8$ cholesterol ~ < « qu ;te ;ow. The oil additions 
v . x ^ of the yoik fat eve ds. >iq c oongea s 

^ ! v ^ ^ ogg. 

* c-» described above, but "nany variations aire possible 
. ' - J nvenifte Idea defined by the claims. 



quia butyl hydrcxytoiu©**, & 
isd in claim 2, characterised in 



x 5 i t 'c, >t e o'ccec ,'-3 be 

•toss /-a ^ & - . characterized in 



characterized Irs that the fodder contains 1-iC wt-%, preferably 2-6 wt-% 
to ; event oxltia oe^a 1 ; 
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S, characterized in tha 

?. F-Vocssure as donned ir; any one of claims 4 - s. characterized is; ihaf toe rodder ormraim; iirsseed oii of Nordic 
production. 

S. Procedure as defined in any one of eiairr.s 4 - 7. characterized r. r.at :\ * , . > 

v - -> ~ E h x ^ i bul i 3 own if be i 

10. Hen fodder forthe production of hen's eggs, ease fodder containing carbohydrates, p< vrtamre arus/or mineral 
substances, characterized in that ihe fodder contains 0.5-15 wt-% «-Snotenic acid. 

11 i c ^ , - "? characterized in that the fodder ccra ; 

j an antioxidant to prevent oxidation of the a~linoien!e acid. 

12. Fodder as Soi-no.; in claim 10 or 11, characterized in that if contains linseed oil. 

v .> - one ~ _ characterised r toa* - - . . jo ptodu;tion 

14. Focot s i sor^--.^ ' 3 characterized in that the antioxidar c - a s i - an -r 
l*! ow o; < ' ~ some other antioxidar:- known in itself. 

15, - . o ^ one of claims 10-14. characterized n that the arrx antioxrda 1 ed in it is 
' - v - i\ 0.1-0.3 Wt-%. 



